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Curriculum Reforms And The Implementation Of PBL 

In 1997, Professor Tan Chorh Chuan, then Dean of the Faculty of Medicine, NUS, initiated major reforms in our undergraduate medical curriculum with profound impact on the overall organization and delivery of our educational strategies, with the overall aim of enhancing the quality of and providing a more holistic education to our students. A key educational strategy incorporated within the curriculum reforms is that of Problem-Based Learning (PBL, see April Issue of SMA News), an innovative educational approach to teaching and learning that promotes self-directed learning for the development of life-long learning skills so essential to medical practice. It is in this context that key aspects of our curriculum reforms will be reviewed first to provide a better perspective and a clearer understanding of our experience in implementing PBL within our overall undergraduate medical curriculum.

Medical Curriculum Pathology: The Need For Curriculum Change

“A curriculum that does not change, a curriculum that is unchanging in response to developing needs, is a curriculum in trouble ” (Harnack, cited in Abrahamson, 1978).


A curriculum is “a product of planning and execution” and is a dynamic entity with  “an existence which goes beyond the concept of a static listing or description of its formal components”. In his insightful review Abrahamson (1978), one of the doyens of medical education, identified nine “Diseases of the Curriculum” which emerge as “recurring curriculum problems”, namely: curriculosclerosis, carcinoma of the curriculum, curriculoarthritis, curriculum disesthesia, iatrogenic curriculitis, curriculum hypertrophy, idiopathic curriculitis, intercurrent curriculitis and curriculum ossification. These disease entities are said to arise from “too much meddling to total neglect and ultimate concretizing” of the curriculum. Two of the curriculum diseases which often pose serious concerns to medical educators (particularly Deans) are curriculosclerosis and curriculum ossification.  Curriculosclerosis refers to “hardening of the categories” with respect to departmentalization in its extreme form. Curriculosclerosis is considered as “the most crippling, and… one of the most prevalent” in which “departmentalization becomes a stifling, inhibiting influence on normal development and function of the curriculum”, the designing of which seems “to be more a power-struggle than an educational planning venture”. Curriculum ossification refers to a curriculum that appears to be “cast in concrete” and is a curriculum disease with “the highest incidence for decades” and is often reflected in expressions such as “Well, we’ve always done it this way”!   

Is There A Need To Reform The Undergraduate Medical Curriculum In NUS ?


The Singapore medical school undergraduate curriculum had been deeply entrenched and entrapped in a traditional curriculum using mainly traditional modes of teaching over nine decades or so. It was inevitable then that our medical curriculum was also developing signs and symptoms of curriculum pathology. Although several curriculum reviews have been carried out over the years, these did not have a major impact in practice. There appeared to be a lack of impetus for a radical change, which could be attributed to the fact that our medical degree has received and continues to receive international recognition, our medical graduates have served the nation well in many of the medical specialties and our healthcare delivery system is of high international standing and quality. It is in this context that there seemed little need to reform our medical curriculum and to re-appraise the desired attributes required of our medical graduates for future medical practice.

Global Forces Of Change And Changing Trends In Medical Education

“Medical education, with its intensive pattern of basic science lectures followed by an equally exhausting clinical programme, was rapidly becoming an ineffective and inhumane way to prepare students, given the explosion in medical information and new technology and the rapidly changing demands of future practice” (Boud and Feletti, 1997)

Global events in this digital age of massive information explosion and the rapid advances achieved in the sciences, technology and communication, have had a major impact on the setting of educational priorities and strategies to meet new challenges and increasingly more complex demands in the work environment (including medical practice) and daily living. In medical education, changing trends highlighting the urgent need for curriculum reforms have been well documented in official publications of the General Medical Council, UK (Tomorrow’s Doctors Recommendations on Undergraduate Medical Education, 1993) and the Project Panel on General Professional Education of the Physician and College Preparation for Medicine, USA (GPEP Report: Physicians for the Twenty-First Century, 1984). Scathing criticisms from within the medical profession itself also served as a sounding board for curriculum reforms in medical education: “What emerges are physicians without enquiring minds, physicians who bring to the bedside not curiosity and a desire to understand, but a set of reflexes that allows them to earn a handsome living”  (Bishop, 1983).

Curriculum Reform In The Singapore Medical School
“…the NUS Faculty of Medicine needs to respond decisively and appropriately to the rapid changes in medicine and medical education, to ensure that graduates are well equipped to meet the challenges of medical practice in the years ahead”  

“In determining the direction and substance of the curriculum reform, the Faculty of Medicine was guided by the vision of the type of graduate which it aspired to train”

 (Tan, CC, 1999)


Since its founding in 1905, our medical school recently undertook a most radical, extensive and insightful reform of our undergraduate curriculum initiated by Professor Tan Chorh Chuan, then our newly appointed Dean. Professor Tan undertook the onerous task with strong leadership and clear vision. Professor Tan had commented that curriculum review is viewed by some as a “form of occupational therapy for the Dean”! “Educational Objectives of the New Medical Curriculum”, with clear statements on the desired attributes (i.e. the desired end-product quality) of future NUS medical graduates, have been formulated and documented (Tan, 1999) as the basis of and guidance in undertaking the curriculum reforms. These relate to:  Basic science foundation for clinical practice; Clinical competence; Communication; Appropriate attitudes; Professional development. 

Faculty-Directed Curriculum: Overcoming Problems Of Curriculosclerosis


“…each department is responsible for some part of the education of a medical student, but no department should forget that it is no more than a part of the whole school which is  responsible for the education of a whole student and the fulfillment of the overall objectives”  (Miller, 1961).


As pointed out earlier, marked departmentalization of the various (particularly non-clinical) disciplines within the overall medical curriculum leads to “hardening of the categories” with resulting “social territoriality” and “power struggle” for curriculum time! An undesirable consequence of such a curriculum design is that each discipline (as represented by individual departments) will have the tendency and the temptation to focus on educating the medical student to be a “specialist” in that particular discipline (e.g. the pharmacology department educating students to become pharmacologists!) and, in the process, tends to lose sight of the overall objective of our undergraduate medical education. In order to overcome this pitfall, the overall organization and delivery of our new medical curriculum is now faculty-directed, including “Faculty-directed integrated examinations ensuring emphasis on core knowledge and principles, and conceptual understanding”  (Tan, 1999).

Pedagogical Underpinnings Of Our New Medical Curriculum: Shifting The Educational Paradigm

“After examining a number of curriculum models and taking into account local conditions, the faculty elected to adopt an integrated systems-based approach supplemented by problem-based learning methodologies”


Essentially, our new medical curriculum represents a hybrid curriculum with a fundamental shift in the educational paradigm from the traditional highly teacher-centred, discipline-based teaching (lecturing) in a largely passive learning environment (i.e. the sage-in-centre stage approach), to a more student-centred, faculty-directed, active learning environment. In the design of our new curriculum, much more emphasis is focused on encouraging and empowering students to take on greater initiative and responsibility to direct and to manage their own learning and, thus, to involve students in the educational process itself. This is aimed primarily at further enhancing the learning potential of students and in fostering the development of independent, self-directed, life-long learning. The pedagogical principle underpinning the overall organization and delivery of our new hybrid curriculum therefore incorporates the elements of student-centred, self-directed, integrated and interactive learning. 

Implementing Problem-Based Learning: The NUS Medical School Experience

“Successful implementation of PBL does not come easily. All our strengths and skills as teachers will be required. Our behaviour and beliefs will be challenged. Complex difficulties may arise, and we will need the ability to explore options and generate creative solutions in cooperative contexts. Commitment, determination and teamwork are essential, and above all we need self-knowledge and considerable understanding of the learning process”  (Little, 1997). 

A key feature of our new curriculum is the incorporation of Problem-Based Learning (PBL), not merely as a teaching method, but also as an innovative educational strategy to foster self-directed learning (see April Issue of SMA News). Although PBL occupies only 20% of our overall curriculum time, nevertheless, PBL is a key educational strategy that impacts strongly on the overall curriculum, on student learning and its outcome and on the changing role of the teacher from that of instructor (lecturer) to the facilitator who nurtures the learning process. Thus, implementing PBL in a medical school with a curriculum already deeply entrenched in tradition presents an extremely daunting challenge, and requires a clear understanding of the shifting educational paradigm and a deep commitment to the change process by the Dean, teachers and students to ensure its success.

Taking The First Step: Planning For Change 


A PBL Committee consisting of 5 faculty staff from different disciplines (biochemistry, obstetrics and gynaecology, orthopaedics, pharmacology, radiology) was first appointed by the Dean in December 1998 to undertake the responsibility of planning, organizing and implementing PBL in the Year I curriculum in August 1999. Thus, our Committee had only about 8 months to prepare for the implementation of such a major educational change in the approach to teaching and learning. It was indeed a tall order for the Committee as the more usual time period for the preparative phase to implement such a change, especially within a traditional setting, is from 2-3 years! However, the Committee was not deterred, accepted the challenge, worked with deep commitment and, together as a team, moved quickly to undertake and discharge its responsibility to the faculty. 

In our experience, the Committee had benefited much from the formation of a multidisciplinary team with members who are experienced PBL practitioners, or who have undergone training as PBL tutors, or who have a deep interest and commitment to PBL. More recently, the PBL Committee has co-opted 4 more new members, representing the disciplines of medicine, surgery, orthopaedics and pharmacology/psychological medicine. This is in preparation for the progressive implementation of PBL in the clinical years (Year lll-V) of our medical course, beginning in September 2001. Strong leadership by and continued strong support from the Dean (past and present) greatly facilitated the work of our Committee.

Taking The Second Step: Focusing On Changing The Mindsets 

“The use of problem-based learning, while supported by a small group of faculty, was by no means universally accepted by the faculty. Considerable resistance, skepticism and outright hostility emerged during the planning process”  (Moore, 1997) 


Changing the mindsets of teachers and students to be more receptive to accepting PBL as a way of teaching-learning was a most arduous task for the Committee: students now need to focus on active participation in the learning process itself, i.e. in taking greater initiative and responsibility to direct and to manage their own learning.  For teachers, the mindsets must now shift from the “sage-in-centre stage” approach (i.e. from the rituals of delivering intensive lectures) to that of the facilitator who guides and nurtures the learning process. Such change of mindsets is an essential preparation to overcome the potential barriers, especially those arising from emotion rather than on pedagogical grounds, to this change process.  


Intensive PBL Workshops were organized separately for teachers and students. Each cohort of new students is required to participate in the PBL Workshops before they attend the first PBL tutorial. At such Workshops, the Dean delivers a brief address in which he reaffirms his support for and the importance of implementing PBL in our undergraduate curriculum. Each Workshop is conducted as follows: 

·  Part I. A Plenary Session with talks on the following topics: Overview of ‘What is PBL’; Role of the Tutor and the Tutorial Process in PBL; Role and Responsibility of Students in PBL; Critical and Effective use of Resources in PBL.

· Part II.  A Video Demonstration on key elements of the PBL tutorial process followed by a question-answer discussion.

· Part III.  A Hands-on Practice Session in which all participants are divided into groups of 8-12, each with a group member nominated by the group to act as the PBL tutor and another member to act as scribe for the group. All groups are then provided with the same problem to engage in the problem-solving process typical of the Session I PBL tutorial. 

· Part IV.  A Feedback Session is conducted at the end of the tutorial with all groups reconvening in the lecture theatre. The session begins with several group representatives presenting and reviewing the ‘learning issues’ formulated by the respective groups, followed by providing feedback on the group experience - especially, with respect to factors which tended to inhibit or enhance individual or group performance in achieving the group goals. 
Working Towards A Common Educational Goal: Case Writing And Designing Case Problems 

“Writing cases has proven an effective way for faculty to be involved with both faculty and curricular development and has become a recognized scholastic endeavour to be cited in one’s portfolio in the HMS* teacher-clinician track for promotion” (Lovejoy, 1995).   *(HMS: Harvard Medical School)

“Additionally, faculty generally find case writing to be a personally creative and rewarding aspect of their involvement in teaching”  (Hafler, 1997).


An important aspect in the implementation of PBL is to identify case writers with the appropriate expertise to design case problems with educational objectives consistent with those specified for the course curriculum. Usually, to ensure a proper balance of basic science content and the clinical approach to a case problem, both basic science and clinical teachers combine their expertise as the case writers responsible for designing a particular case problem for use in the classroom. Case topics are usually identified by the Curriculum Committee which also reviews the written cases and provides feedback to the case writers. A meeting of tutors with the case writers is then scheduled, during which the case writers present the problem case to tutors for further review, discussion and feedback. It should be noted that case writing has official institutional recognition in the Harvard Medical School and is “recognized scholastic endeavour”. Our Faculty of Medicine has also taken the initiative to give similar recognition to case writing to ensure that a high standard of educational quality is achieved. 

A beneficial outcome of the meetings of case writers and tutors is that there is open discussion with multidisciplinary inputs from tutors aimed at achieving a common educational goal. This presents a golden opportunity for medical teachers in our faculty to widen their educational horizons beyond their own specific disciplines. For the basic science teachers, especially, this means that they gain a much broader and clearer perspective of the integration and application of the basic sciences in clinical practice. It is only in this PBL environment that medical teachers from various disciplines (non-clinical and clinical) are provided with a common forum conducive for such close educational interaction.
Ensuring Availability Of Logistics Support


Ensuring the availability of suitable seminar rooms for the conduct of PBL tutorials can pose a serious problem if this is not reviewed early in the preparation phase. In our context, since the group size is not to exceed 10-12 students per group, our faculty had to make available at least 20 seminar rooms for each tutorial session. As our student numbers are expected to increase to 250 for each new cohort, we would require adding on 5 more seminar rooms to our present pool of 20. The seminar rooms should not be arranged in lecture style sitting but, instead, should allow students to sit with and around the PBL tutor to ensure optimum group dynamics to take place during tutorials. 


In Year I and Year II, the pool of tutors number about 40 for each year of the course. Each tutor is to serve as a ‘main’ tutor responsible for the conduct of 4 PBL Case Units (Problems) per semester, and as a ‘co-tutor’ in the other 4 Problem Units of the course. A co-tutor provides back-up support in the event that a main tutor is unable to be present for a scheduled tutorial. In this way, we are able to minimise the teaching load for each tutor. As the common tutor pool consists of teachers from various disciplines (from anatomy, biochemistry and physiology for Year I, and from microbiology, pharmacology and pathology for Year II), this means that our teachers function as “non-expert” PBL tutors with the important role “…to expedite the intellectual and interpersonal process for the group”  (Gresham and Philp, 1996). 

Implementation Phase: Through Trials And Tribulations 

In August 1999, PBL was first implemented in Year I of our medical course and, in August 2000, it was implemented in Year II of the course. In September this year, PBL will be implemented in the Year III course and then, progressively, it will be implemented in Years IV and V. 

In the first year that we implemented PBL, we experienced many “teething problems” that could be attributed to a shift from the usual comfort zone of the passive ‘transmit-receive’ type teacher-student relationship to a much more active-interactive type learning environment.  Another genuine concern was that of basic science teachers who, initially, did not feel confident enough to be tutoring a ‘clinical problem’. Also, some teachers felt that the problem cases were not related to their field of expertise and this would mean that they would have to sacrifice their time doing ‘extra reading’ to prepare for the tutorials.  Problems arising also included tutors who still felt compelled to ‘teach and tell’ rather than to guide and ‘goad’, tutors with a genuine interest in but who were still lacking in PBL tutorial skills, tutors who were skeptics and critics, and those who simply lacked enthusiasm in conducting PBL tutorials that could be read like a book by their students. Even seating positions for optimal group dynamics were apparently overlooked by some tutors during the tutorials! 

Students also displayed several adjustment problems, especially in adapting to a more student-centred, peer teaching-learning situation which requires the active participation of every student in the learning process. Some students have expressed that they still preferred to ‘sit back’ and listen to lectures, sentiments which reflect the traditional mindsets originating from the home, school and even within medical school itself. However, there were also marvelous revelations that amazed even the skeptics: although quite variable in their enthusiasm, many students also displayed their highly effective communication and creative thinking skills during tutorials and presentations of ‘learning issues’. This underscores the need to create the opportunities and a conducive forum to allow for self-expression and self-teaching and learning among students. In this respect, tutors have a major role and a responsibility to provide a conducive learning environment for our students.   

It seemed like an extremely uphill and insurmountable task that we had undertaken. However, undaunted and with sheer determination, members of the PBL Committee persisted in their efforts and took active and appropriate steps to overcome or reduce the problems identified.

Implementation Phase: Providing and Obtaining Regular Feedback  


In order to overcome many of our trials and tribulations, several members of the Committee also served as observers of on-going tutorial classes and noted down ‘problem areas’ which were later shared with all tutors without any tutor who was observed being named individually. The Committee also sought the views of tutors on what they perceived were ‘not going right’ and which could be improved upon. Formal feedback sessions were also held with tutors and students together with the Dean, including obtaining ‘frank testimonies’ from representative students and tutors to share with everyone their early experience of PBL. It was through such feedback sessions that serious problem areas were highlighted and that allowed remedial action to be taken as soon as possible.

Implementation Phase: Appraisal Of Teacher And Students’ Performance


Evaluating a teacher’s skills and competence in PBL tutorials will become an officially important part in the overall appraisal of teacher performance in our faculty. Since PBL has only been recently implemented in our faculty, a “trial period” of 2 years was allowed to let teachers develop and gain the necessary experience to become skilful in PBL tutoring. In the year 2001, teachers in Year I will be the first group of teachers to be officially evaluated by their respective group of students at the end of each semester. Students will have to complete a questionnaire for the evaluation.


Since a primary aim of PBL is also to ensure that students actively participate in the learning process itself, teachers will also be required to assess the performance (including the quality of discussion and communication, interpersonal skills) of students in PBL tutorials. Students will be assessed on a questionnaire to be completed by the tutor and will be graded as either ‘Below Average’, ‘Average’, ‘Good’ or ‘Outstanding’.  

Concluding Remarks


Implementing PBL as a key educational strategy within an undergraduate medical curriculum already deeply entrenched in tradition can pose serious pedagogical hazards with many pitfalls along the way. Our Faculty of Medicine has therefore recorded a significant educational milestone in the history of medical education in Singapore by taking the bold step of implementing such a major change. This is the first significant shift in educational paradigm ever undertaken by our faculty, a shift that has wide and strong impact and implications on the overall curriculum, on student learning and its outcome, and on teaching practices and the changing role of the medical teacher which goes beyond a talent for lectures.

 Our early experience showed that teachers and students, with adequate and appropriate training, can adapt well to a new way of teaching and learning through PBL. In our experience with Year I and Year II implementation, anxiety level is generally high in the early phase of implementation, and it is during this phase that close monitoring and attention to resolving problems quickly, including providing and obtaining regular feedback, are of utmost importance. A more recent feedback suggests that Year I teachers (with 2 years of PBL tutoring experience) are now much more supportive and more convinced of the educational value of PBL as a learning strategy. It is also through the strong support and clear vision of our Dean that we have been able to implement PBL in our medical school within about 8 months of planning and to be able to continue to plan for its implementation in the clinical years of our medical course.

Our faculty has implemented PBL with the aim of enhancing the quality of medical education for our students to ensure that the undergraduate education which we provide will better prepare our students to meet the new challenges of their future medical practice. It has been a useful and invaluable learning experience for all concerned. Although we have achieved reasonable success in the implementation of PBL, we continue our educational journey with cautious optimism. We still need to ensure that we can continue to build upon and consolidate our initial achievement, and avoid the emergence of the Hawthorne effect in which ‘success’ represents only a short-term gain from participating in something new and novel, and then waning thereafter. Most importantly, we need to be reminded that “All our strengths and skills as teachers will be required. …. Commitment, determination and teamwork are essential, and above all we need self-knowledge and considerable understanding of the learning process”  (Little, 1997). 

Editor’s Note:

*Members of the PBL Committee:

Prof Matthew C.E. Gwee (Pharmacology)

Prof P. Balasubramaniam (Orthopaedics)

Rethy Chhem (Diagnostic Radiology)

A/Prof Khoo Hoon Eng (Biochemistry)

Prof Kuldip Singh (Obstetrics & Gynaecology)

A/Prof Tan Chay Hoon (Pharmacology)

Mrs Gn Soon Lay (Secretary)
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